212                 HYDROMETALLURGY OF COPPER
(containing 92 per cent, iron) to 1 unit of copper precipitated. A valuable check on the iron being consumed can easily be kept by the laboratory, by analyzing the liquors before entering and after leaving the tanks, and from these analyses the quantity of iron that is being consumed can be calculated.
The following table1 gives the analysis (in grams per cubic meter) of the entering and outgoing liquors of the precipitation plant at Rio Tin to:
Copper.........
Ferrous iron....
Ferric iron.....
Free acid.......
Total solids.....
Specific gravity. Consumed iron..
Entering	Leaving	Entering	Leaving
2,710 13,908 610	19 17,202	2,780 14,030 732	19 17,934
4,874 70,872 105.818 1 .26 to 1 Cu	4,129 ()9,(H)2 105.718	4,991 71,980 105.901 1.2G to 1 Cu	4,349 72,834 105.972
			
The best results are obtained when the solution is slightly acid, as it tends to accelerate precipitation and prevents a falling out of basic salts of iron while the precipitation is going on.
At Tharsis the inclination of the precipitating tanks is as follows: For the first. 40 per cent, of the copper,                         1 in 200
For the next 30 per cent, of the copper,                            1 in 150
For the next 20 per cent, of the copper,                            1 in 100
For the remainder,                                                           1 in    50
At Ilio Tiuto and Tharsis, 1.4 units of pig iron containing 92 per cent, iron, are consumed on an average, per unit of copper obtained. Both at Rio Tinto and Tharsis the liquor traverses about 3 kilometers before all the copper is precipitated. Sixty per cent, of the copper in the liquors is precipitated within the first 700 meters of the tanks. Over 70 per cent, of the precipitate contains more than 94 per cent, copper.
The following points have been established by the practice at Rio Tinto:
1.  The complete analysis of the solutions both before and after treatment is essential to prevent undue consumption of iron.
2.  Free acid to be eliminated as much as possible.
3.  Mechanical contrivances will, in a measure, overcome these difficulties.    The inclination of precipitating tanks and consequent velocity of current should be in inverse ratio to the amount of copper present; the less the copper and the greater the free acid and ferric iron, the greater inclination necessary.
1T?, H* ProbertF Mining and Scientific Press, January 4? 190$. it sufficient velocity through the tanks, a strongly acid liquor such as given above during a years' working will not consume more than 1.4 units of pig iron fine division and contains on an average 50 per cent, copper and 5 per cent, arsenic. This last named portion, which carries all the graphite from the pig iron, contains the bulk of the antimony and bismuth that is also precipitated from the liquors. Classes No. 1 and No. 2 are removed to the drying sheds and bagged for shipment to the refinery; the No. 3 precipitate is removed, moistened with acid liquors, made into balls by hand and dried in the sun. These balls become cemented hard and can be readily transferred to the smelter, where they form part of the charge for the8
